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1020030027084 #e3 <g^ : 2003/10/29 

DRAM ^ r&ssfl ^l-E.^ #*HH ^o>^<y-^- ^^a} A>-g-^ ^-f e^H. 
«S<>1 «oM% v *r 5£^r <&5=*l] ^S-Sl £ «K£*fl v])5L^ S o>^ 

Sj-O] Ajjg^ ^ o. ^^^7] OlHH}^ Aj XJ- Ajjr ^ JjL ; y] 

HB^-o] ^ A] 3|- a]^o]] -g^^o} 3 0}^ 0 J2] ^5}°1 U J EH^-i: Tj^^ Si*] 

= ^H^Ul^I -S-^><^ ^o>^oV^. ^3^> 7 j fl^- i^o}-;^ ^Aj«. # ^^Kr tiVSL^ 

^7} til He} o] zv^i a] 2]- AJJT7} ^eflol^- 5>t=^ s>if ^-^-^-5- *}tt «K£^1 

£ 9 



30-3 



0030027084 %^ <£x}: 2003/10/29 

51^1^, ^^V^U, alS^o] 7 D ^l^«- ) o_tj] ^^o}a o i ^jf, jO^ J=£}-oltfJ 
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0030027084 #^ <|}*}: 2003/10/29 

aV£*fl ^ ^£^1 oflasl ^lsl 5So};*l<y- ^ ^{SEMICONDUCTOR memory 

DEVICE AND METHOD FOR GENERATION OF CORE VOLTAGE OF THE SAME} 



5L l£ ^o>^<y. A^jj!..g. ^sRr a>£^ 

2^ £ 1^ aofxj^ ^^^» 5]^5L. 
5. 3-& 5L 12] St.*) ^o}^ ^Hn 3 -* Aj-^j 

5£r 5L 12] v]^E}o] ^H-^* 3E>M tb A oMl 3 5.51. 

£ 6£r ^5fl7l#o 1 l CCf^- ti^a.^ ^Aj-^O] oj^jd DRAM^ 30}^^ £Al 

tb Hfolnjs. 

5L 8^ ^2] <£^X\b\}6\) 42 tflH^o] A]^- All ^H^# ^oMl 

IE. 

JE 9^ £ 8^1 HlHHf<?] a]*]- ah ^H^l- x^*Rr oflael £A] 

tb 

£ 10-8: £ 9^ ^ JE.5fol« o l iAl*V Aj-^j 
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20030027084 #^ ^7}: 2003/10/29 

£ ll^r ^ 5L-E- DRAM^ 3o}7jo^ ^.g. ^1*1- 



70 : tJl^ej-o] x\3L ^H-«f 

71 : _2.tH =b}o]wj ^Jf. 

72 : i2°l-^<y- ^-'r 

73 : y]B^<y #*1=§^-^ 



<18> Qja]-^ o.^ 5>l«.o] ^^^oj-(VDD)^: <?l7}-i£o> ojg. Jf^ 

^ c-floiE]-!- ^.B(Read) e^-o) e ( Wr ite)% v ^>-g-s]^r ^<y-°H , 2]]ii);*l<y-(Vperi)^r ^ 
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20030027084 #^ <£x\: 2003/10/29 

<19> ^^fl ^o>^ov (Vcore )^. ^^.<s) A]-g-^>^ DRAMCDynamic Random Access Memory)^ ^-f 

# -g-^, Active) -S^H) SoV^CVcore)^ ^SHr"?} (Bitline)^ ^ 

(Charging) ^3-7} IH^M ^SS *r^r ^^*V efl*g* -B-*l 

<20> ia^Wcore) ^ sl^ofl^^, o] xrfl 3.°}&<S(Vcore) sfl^* 7l^^<y- 

(Vrc)^ tilJE^M ^*Rr ^^^^(Vcore) efll^) ^-sfs] ^^(VDD)* 

<2i> o^H alin^]-^ Al^ov ^o>^ov ( v core )^| ell^ol ^O^]^ ^J|. nV 7 ] o}.^ 

^r^CVcore) ^ ^5r°l U (Overdriving) s\S-Mr 4^r*M ^M.^ ^, ^a^ $\ 
ofl <y^<i| Al^o> ^^^<y-(VDD)* 3.o\^ov (Ycore) ^ ^*r^f. 
<22> A}-g-3q-^- i^r^tVcore) tile^o] ^]^^ 7 ] 

(Bitline sense amplifier)^ ^-^-Alofl X\^} -§-o> Sc>^i^-(Vcore)^ ifiS °ltr 

^(Dovvn)* ^5L*}, *}^9l^r *HJ*V7l W ^JJKrtoe, sbe)^l ^KSlope)* w 
^r, ^^^^(Vcore)^ i£S]fe a]^ j^Tfl ^^^^(Vcore) dtS-A] 

£r -^oj- e11 ^ 0 ] 3. ^ 3 ^ j^ol^ ^o^]^ u\ ^R^^r ^^^^(Vcore)^ 

<23> t£ 1^ ^oj-^oj- ^J^g. S^>^ y>£^ ^S.sl o^j tL^ t= Al ^ V ^colt}-. 

<24> i= i^ > ^2flc^ ^1^, DRAAWH o] js: tilB5r<y 

^l^-^!5l(sest30; Bitline sensing start signal)* 

(Vcore)* ^^^^(VDD)^ ^*>7] ^ tr HBHU *H ^]5l(sense_en)# ^^s>7l ^ 
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0030027084 <H*}-: 2003/10/29 

*V ^.tH ^^ol«j ^l^y-dDsq-, ti|E2}o] ^ A]^-A]s(sest30)^ iHH JEiSMtfJ ^Als 
(sense_enHl -g^M 7] ^^(VRC)^ 5Z°M<&(Vcore)^r t^sH ^e^oi #*l#^Jf (12) 
» A>-g-^>7l ^tb i^V^CVcore)^: #^*Hr ^>^°^ ^^-^-(10)^, 

y]E £ )-oi 7 t v^^s.tL (12 )a}- i aiE^c] ^ Al^-Al^( ses t30)^ el^eflAl Aijr( re fb)«- 
^JLS. ^B] tL dp. ^1 (Charge sharing)£H 5d^r alHe}^ (12H1 

^^-£]^r ^IJUrto, sb)# ^l^lol^ Al^l^ ^l^(rtoe, sbe)# ^*Kr *lS^<il # 

<25> £ 2^ JE 1^ SOf^oJ- ^JSjLS. £ a]§1- ^U-fl 5)S.£o]cf. 

<26> £ 2* ^LOV^OV ^J=L^ 7l^^^-(VRC)^ SO>^oJ- (Vcore) o. h ]5 7^ =7C> 

alii^a.(io3)# °H1 ol^-Al ?1 71 <^*V Al^(comp_en)^r #^*>7l ^ ^ «-( i 0 2)5+ , 

SLV) ^^ojtij ^n^A]^( sense _en)^ -§-#*H SLU] JEL^o]^ So]-^o]-(Vcore)^- #^*>7l 

SLK] ^o)^ w.( 10 4)2f > tilH^^l Al3-A}Jr( sest 30Hl -g-#S}^ «1 i2-*f( 102)^ 

<27> ^■xfl^o.s., *1H^-(101)^ tilH^°J Al^-Al^( sest 30)l- «V^Al7l^ <?l^Bl(.I3)^r 

, <d »1 o | <i>e3-§- TjlolH ol^o.^ S]-J1 ^^^(VDDHl 4i^7> 3]^^ H^l^i 

(PD^h ^1^BKI3)^ TllolH 0 J^i *>Jl =eflo]ol £^ H^l^ (Pl)£] £L eflo] 

(Pl)^ Eerjoii 7}a]o1 E5|)^4 7flolHi7]- ^7} ^*l*i<?m(VSSHl 
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20030027084 ^^ 2003/10/29 

<28> ulil^-(102)^ alBeKl ^1^3:(sest30)» *MH <?J^-°3. ^#^7{^ 

^#^-8: H^^l^Ei(P2, P3)^, 2)5.^ m^*l^BKP2, P3)4 *}~§^#7| 

^ <>]-?-H H^^1^EKP2, P3)4 ^4 ^^-S t§t *R1#£| tIMB 

o]^ 3o>^<y-( Vc0 re)^ ^*fl <$\5L^ B^*!^ (N3)4, *l~S-^-7l£] ^^-^ 

^(VDDHl ^4r€ ^S.^ H^^l^EKNl)^-, <&S-+ B^t.)^e-|(N5)s4- 7flolE 7 |. ^Jg. 

ojlS-^ B^iEiCNl)^ = eflolnf ^^l^i^CVSS) A>oloil ^fl£A E^^]^^( N6 )c4 ( 

^V^KVcoreH] £]*fl 7flolH7} ^H^M 4ii7l- ^^^^(VDD)^ ofls.^ B*ffl*l^ 

4 ^l^'cKVSS) A]-o]ofl <^ s ^ B$*l^Ei(N8)B °l-f-<H*l^. 

<29> ^ 7] ^ , ojlS-^ B^l^Ei(N3)£] 7Ho]E^ <as.^ B^]^(N9)sl ^ell<y°fl 

<so> iso}^*}- uljn^^a-(i03)^ oflS.^ H^^1^E|(N2)^ £131<?HH ^^s. 7 -| 

^ 3o}xjci. h 15 7^«. (10 3)o. oiofloll.Al ? l7l ^J£(ol*>, comp_enom ^-)* Tfl 

°lB ^^O-S. f>\5i ^^7f ^^^(VDDH JE.efl<e]ol ofl£>i B^l^l (N9)^ Til 

°1B^ ^€ *\3-^ B^*1^E|(P6)5. ol=c>|^^ ) ^ c^ol«J«-(ip 4 )^ J= 7 fl£] o]tHEi 

114 I2# Ti^l <y<Hlo] AiJ:( S ense_en)# 7lHB oi^ ^ ^^ 7 |. ^^^oj-cf 
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1020030027084 2003/10/29 
(VDDH1 = eflojoi oflS.i S^^l^Ei(N9)^ 7flolJ=°ll 2)5.^ H^l^Ei (P6) 

<3i> 5L 3^ 51 l<q £.*H ^-efol^ ^H^* JEA]*! #*fl £ 3^ (a)Tr 

^(Inverter chain) ^S<>1^, £ 3^ (b)^ ^flsflAjBj (Charge capacitor) ^o]t}. 

<32> ^^*V ^o] ) ^ ^&(-o]ia o 1 *]H-«^ DRAM ^ E] .ti o] ^ UlHeJ-^I A]Jr( 

sest30ol^ ^-)# ^ ^^r^i^CVcore)^- VDDS. ^-§-(^, ^ 

^5}o]«j)^ 7l ^ H.H}oluj ^o^jr sense.en* ^^tb^r. 

<33> s. 3^ (a)l- <ytHEi ^l<y :ele|-o]« 0 i ^H^-^ sest30^§- ^ 

*H ^ ^ *1<2€ ^1^* #^*Hr ^€ 4^r^ ^^£^(131 - I37)sf, <y^Ei(I31 

~ 137)^ #^2]- S est30-&- zj-zj- ^ °^^o_g_ *H "S^* *r^l«^ \H = ?ll 0 ]H 

(NAND3DS. 

<34> 5L 3^ (b)«- , 7flsflAlEl f22| ^e>o]^ *|H«.^ I38 ~ 

143^ ^E^, \£^.7llolB(NAND32)5q- > <®5.+ H^l^EI (N31)2r, P31 ~ P38^ 2)3.^ 

<35> £ 4fe 1^ alH^oi 7 D ^lfa«t iA]^- ^^jLSliM , £ 4^ ( a )^ ^-§^» 

£ 4^ (b)^ ^r-sf-l- 5LAl^cf. 
<36> £ 4^ (a)l- %^^ ( ^-g-^-^r rtoe°fl 2]*fl rtol- Vcore 5E^- VDDS ^-g^Rr ^1^ 

^-¥-(40)fif, sbe°fl Sl«fl sb«- VSS^- ^^Rir *fl2^-§^-(41)iiL <=l-?-ol 
<37> ^ll^-g-^-(40)^ rtoe°fl 7\\o]^ 7 } *1H£H Vcore°11 ±.^7} E5fl°lo s 

rtol- #^*1-T7 2j.S.^ H^Al^E-](P41)^ o]JfL^*]o} ( ^2^-^-^(41)^ sbe<Hl ^*fl 7fi°lB7f 
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0030027084 %^ ^^>: 2003/10/29 

^H^d} VSS<H1 ii7} ^eflo]o.S sb» #^s}^r 3.^ (N41)3. =.o^ 

<38> £ 4 ^ (b)# ^afc*^, ^^-^ ^wlHel-^(BL)^ -?-alH2} < a(BLB)^ efl^ ?]} 

°1H oie^ o_ s ^j7 ; z|z^- VDD(SE^ Vcore)^ VSS^ ^ 31^5. rto^ sb a>o] ofl ^| a\ 

S. 3ii ^#5. 47fl3j H^^1^B^(N51,N52,P51,P52)S. ^^-o^^lcf. 

<39> S. 5^- £. 1^ ti]HBl-°I ^H^rl- 4M15]S.£o1t4. 

<40> W]-^- ^-O], tijE^O] Al^-A)Jr(seSt30)<2}- ^ H 

^.2.5. ^s|*r aIJto] rt0 ^ sbl- ^ofloll- a]?]^ >0jroi rtoe^- sbel- ^ 
<4i> £ 51- «lH5}o] ^l^s. aflo^^. t^cf ^-HmSLS. £-nf. 

<42> H|B£f°J ^M^, sest30# 

^°J: ^1^^17171 <ytHEi(I51, 152)^, <y^E|(I51, I52H1 sest30l- Tfl 

°1H §H ^M^H ^^^(VDDHl ^«fl = efl^cfil^ rtoe* 

#^§>7l ^fV B^^l^iE-j(P51)sq-, ^_E.i B^^liBl(P51)^- 7llolE 7 ]- ^-f- 

^^(151, I52)°fl *1<2€ sest30^1 S]«fl 4<H5q^ z)S.^ BM^eKP51)s}- ^eflolo] 

^^SlJI z^o] 7l|olH^ ^^^(VDD)^ refbl ^*fl *)H3ir B^l^iEl (N52) 

^ H^^l^Ei(N53)^, HSH*l^Ei(N52) ^ °l£i H^^1^E^(N53)^ ^1*1^ 

^r(VSS) ^>^1^1 3^r€ ^-sj-(R52)4, sest30* ^r^l^l ^1^eKI53)^ ( <ytHEi(I53Hl 

^*fl sest30-g- TljolH ^^-^-S. sr>^ *1H^ c^|o}o S sbe ^. #^<5>7l 
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1020030027084 #^ <H*}: 2003/10/29 

z)5L^ B*a*l^El(P54)2K B^^^e](P54)2f 7lHm7}- ^--f- <&*]K\ (I53H1 

s]sfl sest30<^l $m ^H^M H^^I^bKPSI)^ ^efl^l ^f- 4ii 

7]- ^*1#<?KKVSSH1 3^r€ S3£i B^^liBKN54)2l-, ^*} 0 w V ^(VDDHl H 

*HKR52)*|-, ^%>(R52)S] EHr4 S^^l^ (P54)<i| A>o]oi] tgig^ z}- 

zvo] 7))o}^7\ ^^l^«a-^-(VSS)^ ^^EKI54)^) al^sl re fb°fl *)S.+ B$*l^ 

&) (P52) * ^5L^ H^^l^(P53)-i- ^t>l^H 
<43> £ 1 ~ £ 5^1 ^-g- i2 0 f^ 0 J- ^-fl i^}^ v\)5L2[ 

<44> DRAM°1 ^tL^ ojo^^ ^ jprofl alEe}°I A]*}-Aijro) ses t30°l ' S^^o] -7}- 

(13)7> ^^ol^^^M- ^-g- Al^>7fl £t}. 

<45> 3o}^°h v ^^(IOHHtt sest30°l 'S^H^r ^m^(102)^ <£d))o]^-X\^*\ 
Vcorel tiling*}. 

<46> ol ttfl , VRC iH} Vcore7> ^o>^ nflofl^ a] ui«-(i02)^ #^<y C omp_en°l '^S-f 1 7} 
sH iS^o]- til jE^-a (103)3} P6» €-^1^ Vcorel- VDD5. ^-g-^l-Tfl ^ ^^># ^Ml*r 

Jl, VRC iLt} Vcore7> ^ nflofl^ C omp_en°] ' 3.^1 *M • 7 \ iaoj-^ov tiling Jf( 103 )£) 
P61 Vcorel VDDl- -g-iiM 57] cf. 

<47> o_tH =5}olyj «. (104)21 sense_en°-3. <y*fl -f-oV Vcorel- VDDS. ^--f- 
*M1 ^cf. 
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0030027084 ^^ <£x\: 2003/10/29 

<48> s.2^o1hj ^o^w-dDoi]^^ S est30°l '3.*js}ol'7> s\t£ «lBHf<y #*1(^)3. 91 

^ Vcore7> 4iS.£l7l a] ^s}^ X\# j*.o\} py-g- eI-^-a]^ Vcorel- ^3 °-3. -fr*l*m ^ 

31*1* £ 3^ ( a ) 5E^ ^aIe^ ^ B]-<y (Charging time)* °l-g-*V 

sf^r ^.^ Hefolaj ^Hajjt sense_en^- ^*h=K 
<49> £ 4 ^ tijE^o] ^^a.- l-^ol AjEMs]^^. nfl alHB]-^ #*1^# *lHJf(13) 

oflAi rtoe^r ^H^SH £ 40} (a) o} p 41 ^. e^a^:) tilH^^l #*1^7l ^ 

Aj-g-s]^ ai^o] rt0 ^ VcoreS ell^S* -fi-^H?!^. 

<50> o] ufl ; *l-i4^ ^H^Jlo] sbe^- 'S-^^o]'^. o]oHo]^-5L)o| E 4 o) ( a) o| N41 ^. 

^Al^A-i tilH^^] ^l^Al ^0.3. A>-g-5]^ Aljroj sb - VSS c^ ^ ^ 

<5i> ols oj^fl Ajinsl H]H^-<y ^1^-^H^r «lHeKl* *M*}7] rto^l i£ 

^r, Vcore^l ^S.# 7>7^ o_7fl ^cf. £ 5^) £a]^ hI^o) Jf S est30°l 

'S.3isl-ol ' 7 > rtoe^ sbe^l &°1 zVzi- rtoe^r '^S-f' , sbe^r * 3.31 ' <>1 ^o. ^ £ 

<52> _ r toe°+ sbe^l #^^cHH^ 7-HKR51, R52)sl- B^l^*^ ^°\) $)f% #^aJ 

71^711- ^ $l£S ^ *> JL c^ 7 )6\] E^s e fl^ Aj^( re fb)l- A>-g-T5}c*) 2] = 

-§-*}-oj nfl T^J-^* ^^-Al^lO.^ 7)^7}Mr Ci^S^l W^l^ ^HS^f. 

<53> ols. ol*!], ^*MH Vcore7> iSSl^ Al^ d^- h=.^7\) ^<LsL^ Vcore^ 

efl^fol ^ 01*1^ slfi^ll- #ol 711 €i=r. 
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1020030027084 ^^ 2003/10/29 

<54> 5. 6^r #Sfl7l^ofl 4^ *8B-2] ^ 3 «. §-*M DRAM^ S^^oj-o] t£J&-g- 

tr Efo)n l5L ol^ _ £ 7-^ ^Bfl7l#oH rcf^. 2.^- a 2] iEfl4i (Refresh) DRAM^ so]- 

^-g- E}o]nJ £ol cf. 

^-a]o]1a^] faoj-^oj-o] i£s]H Al^Vjif so>^oj- ^ ^o-|w 0 i (Overdrive)' H *1 ^ , 

Al^-o] *}o)s. ^.<y a^^l^s] SL*\ =et-o]ui ^oy aa^ efltifl^.c(. s\. ^ 



^ ^"714 ^ ^2fl 71^5^ &*fl^ *fl^§>7l ^o]-5} ^O.^, DRAM 



^ -g-^SH 3o}^j^Sl ^ ^Br 0 !^ 1 EM n <}-§- JEL^o]^ 1 ^)o|a}^ 
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t^*Hr J=e}°i»s alH^f ; £ -*7l Hlse1- < ?1 #*1 aijt<4 ^-7] =a^oi»jj 

^li "g-^H S^}*!^* #^^>7l ^tb ^ O >^ o a- ^S^-r-l- 5L^Hr ^11- 

0>^<a-^ ^ JE.SMtfJ Acinic. ± ^ «j ^^Al^l- #^Hfr &7\] I ^ 

tilled ^l^h ^IS^- A oM 3.^ =H}ola o l ^olAl^ofl -g-^-frH #^*Rr # 



31« gaL*> *Vc].. 

°fl^tfl, ^2fl7l^ofl^^ **MM ell^l ^-o> 3. 

«lH5}o] #*1^=- *H oil- 4!JL(rtoe, sbe)^ ^aH- ^a^ so>^oj-o] v. 

7l fl«fl t^H^r tilEsfoj #71^2- ^H«.oiiAi ^ ^ efl 4=1 «fl *>-8-*)-^i 
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*1, SlHefl^ ^^1 oj] t= S o>^oVol Tgo] ±3.% nfl =7 0f^oj-^ ojo^o) A );£ j^o]- 

SHIS ^efo]«J^ ^A]^ o>^^ S<5V^<3- efl^* -B-^Al7lal^> 

<61> a}*}, rg^o) 4^*}tr 71 #£-0)0^ f-Aj-o} 7 ^ *>7> 7l#^ A># 

<62> £ 8-gr ^- ^AjAl^o]] ffj-S. tilH^<?l A]4 Als ^H«-l- £Al*V Aj-Afl3|3. 

£°14. 

<63> £ 8* M. ^oflA^ ^^*V a}2} £ol ti] E^o] ^1 A]^ 7lH«-^ 

^7>*M ^X\^ «lHe|-<y a]^(o1^ S est30)7> ^Hy} ^llTjs 

(61) 1- -f-sfl #^51^- el ^ ell 4=1 ^^lie sest30°l i^s) ^eflolf ^ ^2^5. 

(62) 1- ^ #^sl£^- *Vx}. 

<64> ols> t refbofl nj-sj. ^H5l<H sest30-§- sest30_del- 

<65> ^11^5.(61)^ ^Hefl^l Aj^(ol^ re fbB} #)ofl ^-^><^ S est30^ ^H^H, 

*fl27jJL(62)±r refb7> <y tHEi(I60)«fl ^, re fb2l- ^^<y Al^ofl -§-^>c^ 

sest307l- ±^9] ^eflol *1 <2£l °Ksest30_d) t^SjJE-s. ^H^. 

<66> ix|-eM, ^127^^(62)^ sest30_dl- ±^2\ X\?} 7 } <^fl 161 ~ 164^ 9} 
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<67> uJ-eH, ^ **MHfe- €^7flolH(Tl)7> €-£r5qo1 ^eflo] 7 > sest30_d7l- 

d}, 3 = 313 161 ~ 1 64^1 *flSH <i]*V 1i3H^ sest_30d 

<68> <^7H, sest30_d7]- ^eflo] s}^ B} = efl4=l b^I^ so>^ov (Vcore) o] 

^ =^o]u o i ^ ol nj o. ^^]Al7l7l ^sfl ^*HH ^r^CVcoreH ^A>1- ^ort| 

<69> £ 9^r #71 £ 8^ W)Ee]-o] ^1 A]Jr ^H^* i^>^ «V£*11 uflS.E| #*1» 

< 70 > £ 91- ^-a^, ^3 ^1^, refb^l sest30Sl ^ ^-g- 

sest30_dl- #^1-71 jfl^ wlHB+«y #*1 a]*}- aijt ^^".(yo)^, DRAAMH ^E):* 
ol^f sest30_dl- ^s^} ^^l Al^l ^o> Vcorel- VDD^ efl^S. ^-§^}7l ^^(^^1 

JElsHuj §j. 7 ] ^^j.) ieleHhj ^H^J: sense_en* ^^>7l ^ JEieH^ *\)o]*f. 

(71)^, sest30_d^ sense.erHl -§-^H VRC^ Vcorel- wliU^ t>l eej-o] 2,^1 fcL( 7 3). i - 
- : i L: S^r7l Vcorel- %n-5}7] ^tr iEH-^ ^^^-(72)^, ifi<HH a}e«£ HHe|-7V w] S 5l- 

^1^^(73)* ^Hl*M ^^tf. 
<7i> ^ofl £Al£]^]^ #S**1^, sest30_d^- refbl SJ^S. *H °-^tL ^ 

£ H 9J.^ #*l^-¥-(73)<*| ^SLS. *1JL rto^f sbl <?H1 o]^ ^7^ *1 

■S. rtoe^r sbel ^*rfe H1H3K1 5&tr i^l^r %o) u^^sl-i}. 
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<72> s. 10-8: S. 9^ °.wl J=e}-o| a J 5*1 ^1^|S£SA1, £ 102] (a)fe ^t^Ei 

^o] ^2°1 n}, £ io^ ( b )^ ^oltq-. 

<73> ^H-^tt DRAM-2] ^H-liL <W refb^l >Hl<H^ 

sest30_d* ^^o} ^o^o^ x\# ^o> Vcore-I- VDD5. -2.*H ^o)^ s}y] sense_en* $ 



<74> £ 102] ( a )# ^]^&| ^l<y ^-2£] _$_h] =e)-olo 0 i se st30_d^ 



Ol 
fcj 



*H ti}^ ^ *l<£s} Ai^i- #^Rr 4^ ^^^^(181 ~ 187)3]-, 

^1^e-](I81 ~ 187) #^-4 sest30_d« AA *=f€- ^A^. *H fee]^- «3>+-g- ^J*}^ ^EL 
7llolB(NAND31)S ^l^^lcK 
<75> St!", £ 10^ (b)# ^S^, ^1 7fl5flAlE-1 JEL^o] uj ^]o^«-^ I88 ~- 

193^ ^Eia]-, ^71101^(^82)^, ojjs.^ H^*l^eUN81)2h P81 ~ P88^| J|£i H€ 
<76> £ Mj-^ofl ^ s.^ El^e^ DRAM^l So}^oj-o) 

Bfolnlc SA ^ ( c -Q^g. £ 8 ~ £ 10*11 ^rgo] nflS.iL] ^ o] -g^-g- ^ 

<77> ^ ^<HH ^7>^ ylB^^I Al^- aij: ^H^l o} sfl re fb* o]-g.*V S est307l- 7^1 

^Sl^ of, E]He^ o>ui ^^V ^.^a]^^ refb7 ]. ^ 7 j. xljl olc>| ^ 

^•711 olH T1<>1 ^-^r^H sest30£- ^1^S(6D* ^-f^ o]j=lo^1 

JL, %-A<£ ^ refb7} 'S.z\S.^-'7\ ^iMMH 127} ^-^Ji set30-£- 161 

~ I64ofl 9]^} oic^ ^eflol7> i^fl 7$g_o} ^12^5.(62)1- ^.^o) o}^o]^]v]-_ 
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<78> Vcore* <$2]2] VDD5. MH^r -§-3" 

Al SLtf sl^efl4=l -§^°J nfl c. ^-Tfl *H Vcore^ dtS.7> 7>^- # nfl Vcore <y°lHl- S. 
31*1^3* eH-^a!^ ^S-aI^ o__S.#| ass tsRt Vcore^l U-tf 7 >^-t11 -fM ^ 
*r SU^ Vcore^ °H.3*# 7m ^ 

<79> £ 11* ^ , W>fif ^-O] ol=^^- ^ oj 7^3. ^ 

^OV q-E^-g- - clef. 



A>7li4 ^-o] £ DRAM ^ ^HH JEL^*!^ ^-o. qjifxjoj-l. 

<*] A>-g-*>^r ^-f- S^Hefl^l ^*HH 7^5]^ <*^t_. ^_0_£. 9j*}<*| vfl^-^oj-o] 3j-^>7fl 
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[3^8- i] 

elHell4=l #^1 tilH^^l #*1 a]*}- Aljro} ^ aflo^l 3$. w]e 

^ ^IJl *)H^#; 

#7l tilE^o] a]^- a)Jt<4 #7l °_*\ =^o]aj ^HAlJrofl -g-^H ^^^^ 

[3^8" 2] 

A oM tilBe-]-^ #*1 ajjt ^o^cj-o., 

^fll^S]-, 

#71 5lHefl4=l #51^1- #^.^<y A]^ofl -g-^aj -# 7 | tilHal"^! Al^l- AJJ171- ^ 

^1 ^ *1<3£H #B3^i£^- ^H*>7l W *H2^S* Ifsfc «}-£^l ^ls-el #*]. 

3] 
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#7] afll^S.^, 

-#7] *l3L°]} s^afl NMOS 7]]o]E.7} *\}°]s\jl ^7} 3 = 313 «lr*l^ ^jr 

^*fl PMOS 7])o}^7} *\]o]$o] t a o v 7 ) alne)-'?] a]^- Ajif #^*>^r ^fll^TlMH* 

^i 2 %hi 5a°i^, 

<#7] ti]^0} X\*t ^llt ^^-f" A]7l7l Sl^E) ^1^14, 

3 = 313 ^l^oll NMOS 7floiH7]- ^H^jl 3^313 *J:M ^>^€ -ilJL 

ofl ^*fl PMOS 7flolM7> ^Hs}^, Si Hi El *]l<yofl #3 A]^- AlJl 

[^T 1 * 5] 

1 ^Hl sa<H>H, 

^3 ^ol zfL S g:- ^ 7fl 3lflAlEi ^o) ^ O.S *}±r *V£*ll °1|S.3 ^1. 
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